S
TEREOTAXIC rostral mesencephalotomy (SRM) was first used in the treatment of pain due to malignant disease in 1953 by Spiegel and Wycis. 15 As described by the authors, the spinothalamic tract was reached stereotaxically at the level of the rostral tegmentum of the mesencephalon; coagulation of the bundle was carried out at that level in order to interrupt the flow of painful stimuli along this important pathway. The procedure was later abandoned because of its significant complications. 4,s,9' 11,x6,18 A few years ago, the technique was proposed again by Mazars, et al., 3 since more accurate localization of the target was then possible.
We have recently performed 23 SRM procedures in 18 patients with intractable pain syndromes of neoplastic origin. The first 14 cases were reevaluated 1 to 12 months (mean 4.9 months) after the operation. The results achieved in these 14 patients are reported here, and some technical aspects of the procedure discussed.
Clinical Material and Methods
Between October, 1980, and June, 1981, 14 patients underwent SRM in our division. All of these patients complained of unilateral thoracobrachial pain with frequent neck and/or face involvement, and were submitted to contralateral SRM. Three patients (Cases l, 10, and 13) suffered from postoperative contralateral pain ("mirror pain"), and accordingly required a bilateral procedure (Tables 1 and 2 ). The immediate and follow-up results in terms of pain relief Tables 2 and 3 . Clinical examination 1 month to 1 year after the operation revealed that the level and degree of analgesia achieved remained unchanged in all but two cases. These two patients (Cases 7 and 9) experienced pain recurrence that ) is not considered in the follow-up results. required a repeat SRM, which resulted in a good outcome.
Undesirable side effects were chiefly limited to oculomotor involvement; upward (Parinaud's syndrome) and lateral (Foville's syndrome) gaze palsy, bilateral eyelid ptosis, and retractory nystagmus were generally noted in the immediate postoperative course. These deficits had gradually subsided in most cases by the time of follow-up examination (Tables 2  and 3) .
One patient (Case 6) presented with delayed severe painful anesthesia limited to the hand, and another (Case 14) with mild dysesthesias in the left limbs; these sensory phenomena occurred a number of weeks after the operation and remained unchanged over the months. A third patient (Case 13), who underwent bilateral SRM, exhibited mild mental changes arising soon after the second operation (self-neglect and apathy).
The SRM procedure was performed under local anesthesia, using the Riechert-Mundinger stereotaxic frame.~2 All patients underwent intraoperative opaque ventriculography (Iopamidole, 5 ml), to facilitate accurate calculation of the target. The posterior commissure was used as the reference structure; the spino-thalamic tract was reached 5.5 mm posterior, 4.5 mm inferior, and 8 to 9 mm lateral to the middle point of the anterior aspect of the commissure (Fig. 1) .
After electrical stimulation of the target area to verify its correct location, three to four radiofrequency coagulation lesions were made, lasting 20 seconds each at 70~ We used an electrode with an uninsulated tip, 2 mm in diameter and 3 mm in length.* Provided they were correctly aimed at the target, these coagulations led to relief of pain affecting the opposite side of the body. The lesions produced were eventually verified by CT scanning (Fig. 2) . In one patient, the location of the lesion was confirmed in postmortem specimens of the midbrain (Fig. 3) .
Discussion
Our feeling is that we can now agree with Mazars, et al.,3 in recommending SRM for the management of intractable pain conditions due to malignant diseases. This method provides marked hypalgesia, if not true analgesia, in the upper regions of the body, with frequent pain relief in the inferior limbs as well. In the hands of the stereotaxic surgeon, the procedure is simple as well as painless, and both the level and degree of analgesia remain unchanged over the months following the operation.
Unlike percutaneous cervical cordotomy, ~3,14 SRM does not lead to damage of the respiratory pathways.l,a It is therefore possible to treat patients who have a severe impairment of respiratory function, without remarkable risks. Furthermore, when SRM is performed bilaterally with at least two sittings, (as in our Cases l, 10, and 13), it is not life-threatening, nor does it cause serious morbidity. Extremely high levels of analgesia can be achieved with this procedure, often * Radiofrequency generator, RFG-5, and temperature monitoring (TM) electrode manufactured by Radionics, Inc., 76 Cambridge Street, Burlington, Massachusetts. including the whole cephalic region. 1,a,6 In contrast, analgesia following percutaneous cordotomy can at most affect the low cervical region. ~a,14 Thus, SRM may be considered either as an additional or as an alternative method to percutaneous cordotomy.
The spinothalamic tract is located at the level of the rostral tegmentum of the mesencephalon; in this area the bundle is close to both the pathways and nuclei related to ocular movements (Fig. 4) . It is apparent, therefore, that SRM may easily cause ocular complications, although they usually subside in a short time. In their series, Nashold, et al., n reported a high incidence of eye disorders after SRM, affecting 15 out of 18 patients treated. The experience of Spiegel and Wycis TM and Torvik TM was quite similar. The target of these authors was at the base of the posterior commissure, close to the superior colliculi; hence the coagulation lesion might easily have spread to these structures, involving the oculomotor pathways.
Amano, eta/., 1 pointed out the importance of the position of the burr hole and related electrode trajectory, in order to avoid ocular disorders. In considering the access route of the electrode, we believe that the distance between the electrode and the midline is crucial in sparing the collicular bundles. From our experience, such distance ought never to be less than 7 or 8 mm.
The route we would recommend starts from a burr hole placed in the paramedian position, 1 to 2 cm anterior to the coronal suture. Through this approach, the electrode reaches the correct target in the rostral midbrain with a trajectory that may be considered parallel to the quadrigeminal plate, which gives rise to the oculomotor pathways that run within the col- Spiegel and Wycis TM and Nashold, et al., 9 reported a noticeable incidence of painful anesthesia following SRM. They attribute this complication to the accidental lesioning of the medial lemniscus, which runs slightly ventral to the spinothalamic tract (Fig. 4) . The medial lemniscus is an important analgesic system, as indicated by Foerster 2 and also according to Melzack and Wall's "gate control theory. ''5 The intraoperative stimulation of this bundle evokes unpleasant sensations of "electric discharge," whereas the stimulation of the spinothalamic tract gives rise to thermic sensations. 7,9,~~ Therefore, in order to avoid the ventral spreading of the current with involvement of the medial lemniscus, we think the following two steps are mandatory: 1) coagulate only after a proper evoked response (thermic sensation) has been obtained; and 2) make brief lesions while carefully assessing the sensory modalities each time. Thus, undesired damage to the medial lemniscus may be limited, and a distressing painful anesthesia or other sensory troubles (as in Cases 6 and 14) prevented. The mental changes exhibited by Case 13 can no doubt be ascribed to the bilateral lesion of the mesencephalon, with injury to the reticular formation and partial impairment of arousal mechanisms.
The SRM procedure seems to be adequate and effective in the management of intractable pain of the faciothoracobrachial region. The operation is electively advisable for those patients suffering from cancer pain extending to the upper regions. We particularly recommend SRM in patients with respiratory disorders. The operation can be performed bilaterally with no enhanced risks to the life of the patient. The frequent postoperative disorders of eye movements are usually transitory and can be limited by calculating both the electrode trajectory and the target with accuracy.
Although our follow-up periods are necessarily limited to a short time, we believe that SRM deserves reconsideration among the approaches of functional neurosurgery.
